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(57) ABSTRACT

A wear member for attachment along the digging edge of
excavating equipment that includes ridges formed along 1ts
front working end. As the front end wears away, the tips of the
ridges along the front of the wear member project forward to
define a serrated penetrating edge. A serrated front edge 1s
able to more easily cut mto and through the ground. The
ridges may be arranged 1n a generally axial direction along the
front working end to present a reduced surface area to contact
the ground for easier penetration. The ridges provide the front
working end with sufficient rigidity and strength without
unduly enlarging the surface area of the penetrating edge that
initiates contact with the ground.
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WEAR MEMBER FOR EXCAVATING
EQUIPMENT

FIELD OF THE INVENTION

The present invention pertains to a wear member adapted
to attach to the digging edge of excavating equipment.

BACKGROUND OF THE INVENTION

Wear parts are commonly attached along the lip of an
excavating bucket or the digging edge of other excavating
equipment to protect the equipment from wear and enhance
the digging operation. The wear parts may be excavating,
teeth, shrouds, or other wear members. These assemblies
typically include a base, a wear member, and a lock. The base
1s fixed to the digging edge by welding, a removable lock or
other means, and the wear member fits over the base. The
assembled base and wear member cooperatively define an
opening into which the lock 1s received to releasably hold the
wear member to the base.

The wear members include rear mounting ends to be
secured to the excavating equipment and front working ends
to engage and penetrate the ground. The rear mounting end
ordinarily includes a socket for receving a nose projecting
from the digging edge of the equipment. The front working
end includes top and bottom surfaces that converge toward a
front penetrating edge. These wear members are typically
subjected to harsh conditions. As a result, they wear out over
a period of time and need to be replaced.

SUMMARY OF THE INVENTION

The present invention pertains to a wear member for
attachment along the digging edge of excavating equipment,
wherein the wear member has an enhanced ability to pen-
ctrate the ground.

In accordance with one aspect of the invention, the wear
member 1includes ridges formed along 1ts front working end.
As the front end wears away, the tips of the ridges along the
front of the wear member project forward to define a serrated
penetrating edge. A serrated front edge 1s able to more easily
cut into and through the ground.

In a further aspect of the invention, the ridges are arranged
in a generally axial direction along the front working end to
present a reduced surface area to contact the ground for easier
penetration. More specifically, the ridges provide the front
working end with sufficient rigidity and strength without
unduly enlarging the surface area of the penetrating edge that
initiates contact with the ground.

In a further aspect of the invention, the front working end of
the wear member has an enlarged width (i.e., 1t 1s wider than
the mounting portion that recerves the nose) to break up a
wider expanse ol the ground in advance of the lip. The
increased ground-engaging surface area caused by the
enlarged front end 1s offset by the overall enhanced ability of
the wear member to penetrate the ground. Hence, the digging

elficiency 1s not reduced as compared to customary wear
members.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a wear member 1n accor-
dance with the present invention.

FI1G. 2 15 a top view of the wear member.

FIG. 3 15 a bottom view of the wear member.

FI1G. 4 1s a front view of the wear member.
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FIG. 5 1s a cross-sectional view taken along line 5-5 in FIG.
2.

FIG. 6 1s a cross-sectional view taken along line 6-6 in FI1G.
2.

FIG. 7 1s a side view of the wear member when partially
worn.

FIG. 8 1s a top view of the wear member when partially
worn.

FIG. 9 1s a front view of the wear member when partially
worn.

FIG. 10 1s a top view of a bucket lip with a plurality of the
wear assemblies having wear members 1n accordance with
the present invention attached to 1it.

FIG. 11 1s a vertical cross sectional view of an alternative
wear member 1n accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention pertains to a wear member 10 (FIGS.
1-10) that attaches to the digging edge 12 of excavating equip-
ment. The wear member 1s particularly suited to be a point for
a tooth on an excavating bucket (FIG. 10), but could be 1n the
torm of other kinds of wear parts (e.g., shrouds) or attached to
other excavating equipment (e.g., dredge cutterheads). In this
application, relative terms such as forward, rearward, top.,
bottom, up or down are used for convenience of explanation
with reference to FIG. 1; other orientations are possible.

The wear member or point 10 has a rear mounting end 14
that attaches to a lip 12 of a bucket, and a front working end
16 that engages and penetrates the ground or other material to
be gathered (FIGS. 1-4 and 10). In the 1llustrated example,
mounting end 14 1s provided with a socket or cavity that opens
in rear wall 18 to receive a nose (not shown). The nose can be
part of an adapter that attaches to the bucket or it can be
formed as an integral part of the bucket lip. Ears 20 extend
from sidewalls 22 of point 10 to support vertically spaced
apart lugs 24, such as disclosed 1n U.S. Pat. No. 5,469,648
(1ncorporated herein by reference). A lock (not shown) 1s fit
between lugs 24 and a shoulder on the nose to releasably hold
the point to the nose. As another alternative (FIG. 11), point
10a can be provided with a socket 25 having corner stabilized
surfaces (such as taught in U.S. Pat. No. 5,709,043, incorpo-
rated herein by reference) and one or more ears 20a to receive
a lock (such as taught in U.S. Pat. No. 6,993,861, incorpo-
rated herein by reference). While these mounting ends func-
tion well, they are only examples of mounting ends that could
be used; virtually any mounting configuration used to secure
wear members to the digging edges of excavating equipment
could be used 1n conjunction with the present invention
including those based on projections instead of sockets.

In one example, as seen 1n FI1G. 10, a series of points 10 are
mounted onto the noses of adapters 26 spaced along the front
edge of a bucket lip 12. The adapters include legs 28 to
straddle lip 12. Each leg 28 includes an opening 30 that aligns
with a through-hole 1n the lip for recerving a Whaisler-style
lock (not shown) to secure the adapters to the bucket. As the
bucket 1s moved nto and through the ground, the free work-
ing ends 16 penetrate and break up the ground 1n advance of
lip 12 to enhance the digging operation.

Front working end 16 1s a bit defined by top and bottom
converging walls or surfaces 34, 36, and sides 38 (FIGS. 1-4).
Sides 38 are extensions of sidewalls 22 in mounting portion
14. The converging top and bottom surfaces 34, 36 converge
in a forward direction to the front free edge 32, which 1is
adapted to penetrate the ground. Additionally, while converg-
ing surfaces 34, 36 are at times 1n this application referred to
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as top and bottom surfaces, wear member 10 1s reversible and
can be used with either surface 34, 36 as the top surface in a
digging operation. Nonetheless, the concepts of the invention
can be used 1n conjunction with asymmetrical, non-reversible
points as well.

Ridges 40, 42 are formed along at least one and preferably
cach of the converging surfaces 34, 36 for strength, stability
and ease of penetration into the ground (FIGS. 1-4). The
ridges 40, 42 are preferably positioned across the central
region 47 of the bit 16 to achieve optimal performance. In a
preferred construction, the ridges are linear, extend generally
in an axial direction from mounting end 14 to penetrating
edge 32, and are splayed to diverge slightly 1in a forward
direction. The ends 40a, 405, 42a, 426 of ndges 40, 42 are
preferably integrally formed with the converging surfaces 34,
36 such that the outer faces 41, 43 of the ridges 40, 42 are
generally aligned with the exterior wearable surfaces 34, 36.
A trough or recess 50, 52 1s defined along each side of each
ridge, 1.e., between each of the adjacent ridges 40, 42, and
between the outside ridges and a marginal portion 45 of the
bit. As seen 1n FIGS. 4-6, ridges 40 are preferably laterally
offset from ridges 42; 1.¢., ndges 40 are generally aligned with
troughs 52, and ridges 42 are generally aligned with troughs
50. With this arrangement, bit 16 can be stronger and less
prone to break. The use of ridges 40, 42 also reduces the
overall weight of wear member 10. Nevertheless, the ridges
could be aligned or have a different configuration.

It 1s common 1n excavating teeth, when points are new, to
have top and bottom surfaces that converge toward a front end
to define a narrow penetrating edge to minimize the surface
area that mitiates contact with the ground. By presenting a
small contact area, the teeth can more easily penetrate the
ground. The easier the ground 1s penetrated, the more efficient
the digging operation. The digging action, however, causes
the bits to wear away such that the point becomes shorter with
use until 1t needs to be replaced. Since points have a generally
wedge-shaped configuration, the penetrating edge evolves
and grows larger as the bit wears away. The enlarged contact
area results 1n more and more power being needed to drive the
bucket into and through the ground. As a result of this
increased resistance, the point often needs to be replaced
betfore the bit 1s tully worn away.

In the present mnvention, the ridges create a serrated pen-
ctrating edge 32' as bit 16 wears away, which eases penetra-
tion of the worn points. FIGS. 7-9 illustrate a partially worn
point10'. As can be seen, 1n certain digging operations, the bit
normally wears such that penetrating edge 32' 1s inclined to
form an acute angle 0 to top surface 34. In other digging
operations, the bit may wear such that the penetrating edge 1s
inclined oppositely, 1.e., at an acute angle relative to bottom
surface 36. On account of this inclination, tips 404' of ndges
40 project forward to define a serrated penetrating edge 32'.
Such a serration helps the point cut into and through the
ground for enhancement digging efficiency. The forward ends
404' of nidges 40 first engage the ground with a very small
contact area making 1nitial penetration easier. The penetrating
edge 32' then gradually expands to permit penetration of the
entire bit into and through the ground. The ridges may be
provided with hardfacing to further enhance the serration. Of
course, hardfacing can be provided to additional or other
portions of the bit as well.

In addition, as seen 1n FIGS. 5 and 6, bit 16 includes a body
56 formed as a unitary central mass, and ridges 40, 42 pro-
jecting outward from body 56 in generally opposite direc-
tions. The combined thicknesses T of body 56 and ridges 40,
42 define a suificiently thick and robust bit 16 to withstand the
rigors and loads of the digging operation. While the illus-
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trated point 1s particularly adapted for use 1n low load/high
abrasion environments (e.g., o1l sand mines), 1t could be used
in other mines and construction sites. Moreover, as necessary,
the dimensions of the body and ridges could be adjusted to
provide a stronger bit. In any event, the surface area in 1nitial
contact with the ground 1s relatively small, 1.e., ridges 40, 42
present only a very small surface area along penetrating edge
32" as opposed to a body forming the whole thickness T.
During digging, the earthen material flows around ridges 40,
42 and through troughs 50, 52. Although the overall thickness
of the bit increases as 1t wears away, the use of ridges in the bit
cnables the penetrating edge to present a relatively small
contact area with the ground even as edge 32 approaches
mounting end 14. As a result, the digging elfficiency 1s
increased as compared to past points without ndges. Also, the
point can be used for nearly full length of bit 16.

As seen 1 FIG. 10, lip 12 1s commonly formed with a
convex digging edge with the teeth arranged in a bow forma-
tion as shown. In a preferred construction, ridges 40, 42 are
splayed relative to each other so that the ridges along each
converging surface 34, 36 diverge as they extend forward.
This arrangement enables ridges 1n each point 10 to generally
lie along the line of motion for the bucket irrespective of
which adapter 26 the point 1s mounted on. This kind of direct
positioning of the serrated edge enhances the ability of the
points to penetrate into and through the ground. The splayed
positioning of ridges 40, 42 also provides the same benefits
for use on reverse spade lips, such as disclosed in U.S. Pat.
No. 5,084,990 (incorporated herein by reference), and
straight lips.

On account of the enhanced ability of point 10 to penetrate
the ground, bit 16 can be expanded laterally through a middle
region to break up a wider portion of the ground 1n advance of
lip 12 without unduly increasing the digging resistance
(FIGS. 1-4). In a preferred construction, bit 16 1s wider than
the mounting portion recerving the nose. While sides 38 are
preferably convex and curved to form gradual changes in the
bit’s width, other configurations can be used.

While a preferred embodiment has been described and
illustrated in this application, numerous alterations can be
made while retaining at least some of the benefits of the
invention. As examples only, the ndges could be parallel to
cach other or arranged to converge toward the free end. The
ridges could be inclined in generally the same direction to
longitudinal axis 44. The ridges could also be curved, angular
or have other designs such as U or V-shaped. The ridges could
extend generally laterally across bit 16 and still form a ser-
rated penetrating edge in partially worn points. The ridges
could also be interconnected with each other; 1n one example,
a single, serpentine ridge element may be defined, which 1s
still referred to as a plurality of ridges. The ridges could also
be separated from wearable surface 46 by gaps, or they could
be raised above or recessed below the exterior wearable sur-
face 46. The ndges along top and bottom converging surfaces
could also be vertically aligned with each other or offset 1n
other ways.

The mvention claimed 1s:

1. A wear member for a lip of a bucket for an excavating
machine comprising a rear mounting end to attach to a base on
the lip and a front working end to engage the ground during a
digging operation, the front working portion including top
and bottom surfaces that converge toward a front edge, each
of the top and bottom surfaces having a central region,
wherein each of the top and bottom surfaces of the front
working portion has a plurality of spaced apart ridges and a
plurality of troughs between the ridges positioned across the
central region that extend generally 1n an axial direction to
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form a serrated penetrating edge as the front edge wears
during use, wherein the ridges along the top surface laterally
diverge from each other in a forward direction toward the
front edge, and the ridges along the bottom surface laterally
diverge from each other in a forward direction toward the
front edge such that one or more of the ridges on each of the
top and bottom surfaces generally lie along the line of motion
of the lip for wear members mounted axially and splayed on
the lip.

2. A wear member in accordance with claim 1 wherein the
ridges extend from the rear mounting end to the front edge.

3. A wear member 1n accordance with claim 1 wherein each
said ridge has an outer face that 1s generally coincident with
one of the top or bottom surface.

4. A wear member 1n accordance with claim 1 wherein the
ridges along the top surface are laterally offset from the ridges
along the bottom surface.

5. A wear member 1n accordance with claim 1 which 1s a
point for an excavating tooth.

6. A wear member 1n accordance with claim 1 wherein the
mounting end includes a cavity for receiving a base structure
on the excavating equipment, and an opening for recerving a
removable lock to hold the wear member to the base structure.

7. A wear member for a lip of a bucket for an excavating
machine comprising a rear mounting end to attach to a base on
the lip and a front working end to engage the ground during a
digging operation, the front working portion including top
and bottom surfaces that converge to a front edge, wherein at
least one of the top and bottom surfaces of the front working
portion has a plurality of spaced apart ridges and a plurality of
troughs between the ridges positioned along a central portion
of the respective top or bottom surface and extending gener-
ally 1n an axial direction to form a serrated penetrating edge as
the front edge wears during use, wherein the ridges laterally
diverge from each other as the ridges extend 1in a forward
direction toward the front edge such that one or more of the
ridges on the top surface generally lie generally along the line
of motion of the lip for wear members mounted axially and
splayed on the lip.

8. A wear member 1n accordance with claim 7 wherein the
ridges extend from the rear mounting end to the front edge.

9. A wear member 1n accordance with claim 7 wherein the
top and bottom surfaces extend over the rear mounting end
and the front working end to define an exterior wearable
surface, and wherein ridges include outer faces that are gen-
crally aligned with the respective exterior wearable surface.
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10. A wear member 1n accordance with claim 7 wherein
cach said ridge has an outer surface that 1s generally coinci-
dent with one of the top or bottom surfaces.

11. A wear member in accordance with claim 7 wherein the
mounting end 1ncludes a cavity for recerving the base struc-
ture on the excavating equipment, and an opening for receiv-
ing a removable lock to secure the wear member to the base
structure.

12. A wear member 1n accordance with claim 7 which is a
point for an excavating tooth.

13. An excavating tooth system for excavating equipment
comprising;

an adapter that 1s secured to a lip of a bucket of the exca-
vating equipment;

a point including a rear mounting end to attach to the
adapter and a front working end to engage the ground
during a digging operation, the front working portion
including top and bottom surfaces that converge to a
front edge, each of the top and bottom surfaces having a
central region, wherein each of the top and bottom sur-
faces has a plurality of spaced apart ridges and a plurality
of troughs between the ridges positioned across the cen-
tral region that extend generally 1n an axial direction to
form a serrated penetrating edge as the front edge wears
during use, wherein the ridges along each of the top and
bottom surfaces laterally diverge from each other as the
ridges extend 1n a forward direction toward the front
edge such that one or more of the ridges on each of the
top and bottom surfaces generally lie along the line of
motion of the lip for wear members mounted axially and
splayed on the lip; and

a removable lock for securing the point to the adapter.

14. A wear assembly 1n accordance with claim 13 wherein
the ridges along the top surface are laterally offset from the
ridges along the bottom surface.

15. A wear assembly 1n accordance with claim 13 wherein
the ridges extend from the rear mounting end to the front
edge.

16. A wear assembly 1n accordance with claim 13 wherein
the top and bottom surfaces extend over the rear mounting end
and the front working end to define an exterior wearable
surface, and wherein ridges include outer faces that are gen-
erally aligned with the respective exterior wearable surface.
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